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USE OF AZETIDINONE COMPOUNDS 

Field of the Invention 

The present invention relates to the use of azetidinone compounds that are 
inhibitors of chdiesterol absorption as tools for diseovering and charaeterizing proteins 
involved in traffieking or absorption of cholesterol and/or cholesteryl esters in 
bioliogieai systems. Furtheri these compounds can serve as tools for epm 
binding assays to diiscover and characterize other chemical ajgents useful as 
GholesterdI absorption irihibitbrs. New compounds of the pres^rit iri^^^ highly 
efficacious inhibitors of chdiesterol absorption. 

Backdrdund of the Invention 

Athero$c:lerotie cciro disease (CHD) represents the riiajd^ 

death and cardiovascular morbidity in the western world. Risk factors for GHD include; 
hypertension, diabetes mellitus, family history, male gender^ cigarette smoke and 
serum cholesteroL A total cholesterol level in excess of 225 to 250 mg/dl is 
assoqiatdd with significant elevation of risk of CHD. 

Cholesteryl esters are a major component of ^itherosdliertitic lesions arid the 
majpf stdiiage forrti of cholesterdi in arterial wall cells. Formatidh df iphblesteryi esters 
is also a key step In the iritiestinal iabsorption of dietary choiesterpL Thus, irihibition of 
GhQlest?ryl ester fdmiatlpn and reduction of serum cholesterdi is likely tb! inhibit the 
progresision of atherosclerotic lesion formation, decrease the accumulatioh of 
cholfesteryl esters in the arterial wall, and bidck the iritestiha| £tb$brptidn of dietary 
cholesterol. 

The regulation of whdje-body cholesterol homeostasis in humans arid animals 
involves the regulation of dietary chdiesterol and modulatidri df cholesterol 
biosynthesis, bile ^cid biosynthesis and the catabdlism of thechplesterol-cdntaining 
plasma lipoproteins. The liver is the major organ responsible for cholesterol 
biosynthesis and cdtabolism arid for this reason, it is a prime determinant of plasma 
cholesterol levels. The liver is the site of synthesis and secretiori of very low denislty 
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lipoproteins (VLDL) which are subsequently metabolized to low density lipoproteins 
(LDL) in the eirculation. LDL are the predominant cholesterol-carrying lipoproteins in 
the plasma and an increase in their cbneentratlon is correlated with increased 
atherosclerosis. 

5 When intestinal cholesterol absorption is reduced, by whatever means, less 

cholesterol is delivered to the liver The consequence of this action is decreased 
hepatic lipoprotein production, arid an increase in the hepatic clearance of plasma 
cholesterol, mostly as LDL. Thus, the net effect of inhibiting Intestinal cholesterol 
absorption is a decrease in plasnna chplesterbl levels. 

10 Certain azetidinone core structures have been reported to be useful in lowering 

cholesterol levels by decreasing intestinal choleste absorption. These related 
azetidinone cores and their synthesis are det^^ in the fplldwing commonly assigned 
United States patents, the disdosures bf which are incorporated, in their entirety, 
herein by reference: U S; Patent Nds. 5,68a,787; 5^698,548; 5,624,920; 5,631,365; 

15 5.633,246; 5,656,624; 5,744,467r and 5,707 3 The discovery of 2-azetidinonesas 
potent and selective intestirial choli^sterbl absprptiph Inhibitors has confirmed this 
mechanism as a key point of ihtervprition for lowering phblesterol plasma levels and 
has validated the therapeutic value of such m 

The mechanism by which cholesterol moves from the lumen into the epithelial 

20 layer lining the small intestine is lifS^^ Recent experimental evidence 

supports the hptidn of ah active transport process mediated by a proteiri or proteins in 
the ehterocyte bmsh border rnerribfahe r^^ a sirnple dif^sion model. Kinetic 
arialysis and sterol specificity of phptesterbl uptake as well as the staictUFe-activity 
relationship studies of the chplesterdi^^a^^ 

25 specific protein receptor/transporter regulated even^^ Potential molecules for this 
process have been proposed in recent years. However, the specific bipchemlcai 
pathway responsible for cholesterol absorption remains to be defined. 
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Compounds I and II (especially II) 

HO 





II 



lb 



where ^ is fludriii of cholesterol uptdkiB iii ah models and 

human^. the mech which these compounds and rfelated 

inhibit: the ufitate^^ across the intestinal wall is not Knowrj, These 

cQjttpc^ acids or precipitate chidlest^roib M 

pi)tently inhib^ pancreatic lipase, or ^cyl-Qo^^ 

tianisfe^^^ y hderstahding the mechanism by whic|l these cditipounds 

inhibit phO^ abisorptidn will shed light oh the biochemlcarip^^^ in 

the uptake of diM^ and biliary cholesterol. 



Suiihrnafv of the invehtioh 

In one aspect, this invention provides a method for idehtlty^^^^ 

15 in ehplesterdl absorption in a biological system, the method eompris 

(a) proyidihg a cDNA expression library capable of expressing a protein involved in 
chblesterol absorption in a biological system, said cDNA expression library c 
a plurality of cells capable of expressing di i 
expression library by incubating cells from said library y/ith a fluorescent ^ 

20 abisorptibn Inhibitof; (c) after step (b). identifying the cell or cells irl said library that 

dispiay the greatest amount of fluorescence; and (d) identii^ing the protein associated 
with the cDNA expressed by said cell or cells displayinig the gre^^ amount of 
fluprescerice. 

in another aspect, this inventioh provides a method for aissaylng inhibitory 
25 agents for activity against cholesterol absorption, the method comprising the steps of: 
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providing a cell capable of binding a fluorescent cholesterol absorption inhibitor; 
contacting said cell with a candidate inhibitory agent in the presence of said 
fluorescent cholesterol absorption inhibitor, and measuring the inhibition of the 
fluorescence of said cell. 

In still another aspect, this invention provides a method for identifying inhibitory 
agents which inhibit the absorption of cholesterol into a cell membrane, said method 
comprising the steps of: (a) combining a fluoresiceht cholesterol absorption inhibitor, 
said cell membrane and a candidate inhibitory agent, under conditions wherein, but . 
for the presence of said inhibitbiy agent, seiid fluorescent e absorption 
inhibitor is bound to the membrane; and (b) d the relative presence or 

absence of fluorescent cholesterol abspiption inhibitora bound to the 

membrane, wherein a relative Absence of flubrb^ absorption inhibitor 

absorption indicates that said candidsitiB inhibitory agerit is an inhibitory agent which 
inhibits cholesterol absorption infb the Hij^niilbiBn^^^^^^^ 

In anothisr aspect, this ihverition provides a method for identifying inhibitory 
agents which inhibit the absorptidn of cholesterol, said method comprising the steps 
of: (a) combining a labeled chblestefdi absorption inhibitor, a cell expressing the 
scavenger receptor type B. class r (SR#l) and a candidate inhibitory agent, uhder 
conditions wherein, but for the presence of said Inhibitory agent, said labeled 
cholesterol absorption inhibitor binds to SR-BI; and (b) detecting the relative presence 
or absence of labeled cholesterol absorption ihhibitidr absorption bound to SF^-Bli 
wherein a relative absence of lab^ed chdieisterdi abs^^ inhibitor absorption 
indicates that said candidate Inhibitory agent Is an inhibitory agent which inhibits $Rr 
Bl-mediated cellular cholestenji absorption. 

In further aspects, this invention provides prdtieins arid new inhibitory agents 
Identified by the above methods, this invention also provides novel fluorescent 
cholesterol absorption inhibitors of forrnulas I and II: 
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■ ■- I 

wherein R cbmp^^^^ a fluorescent moiety. 



II 



EtetaM^ the Invention 

A. Novel fluoresci^ht fehb^ absorption Inhibitors 

Novel fluo^^^ir^^G^ absorption inhibitors of this trWe;hticj>n jnc|^ 

compounds of ftJilin^ 

HO 





I 



it 



wherein R cpmpri^^^^ moiety. In preferred embodimehts, R is a 

fluorescent mbiety linkedx^ an alkynyl-containing tether group. In a paftiiciJiarly; 
preferred ernbpdim^^^^ 
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Modification with fluorescent moieties A*B of the N-aryl ring of other 
azetidinqhe cholesterol absorption inhibitor rare structures Feiated to th^ 
contemplated as being within the scope of this invention as well. These related 
azetidihone cores and their synthesis are detailed in the fbllowihg commphly assigned 
United States patents the disclosures of which are ihcorporated, In their entirety, 
herein by reference: U.S. Patent Nos. 5.688 J87; 5,698vM8; 5.624,920 -^^5^^^ 
5,633,246; 5.656.624; 5.744i467; and 5,7 
Gpmpounds in the fdllpwihg text are designated as: 
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The synthetic route to theise flupfescent azetidinbn is shown in 
Seheme 1 . The fluorescent alkynyl t^rtipbunds are prepared from commerGially 
availdble eiectrophilic fluorescent deriyativfes (see Handbook 6 Fluorescent Prpt>es 
and Research Chemicals, Molecular PHibes, Ihe.) and prapargyl amine. The 
syntheses of N-iodophehyl azetldiftone deiw^ described in previous 

patents, cited above. The fluorescent alkyhylated matisrial is then coupled to the N- 
ioddphenyiazetidinone via a palladium niediated edupiing reaction: Deprotectibn of 
the glucuronide ester is accomplished as a final step in analogs bearing this moiety. 
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5 B. Genetal Methodg 

Tlie practice of the present invention 
techniques of mojepular biojogy. micfpbidrogy, recombinant DNA. and irrtmunblogy, 
which are withih the siciil of the art Such tiechniques are explained fully in the 
literature. See for eixarnple J. Sarribrook i^t al, ^'Molecular Cloning; A Laboratory 
10 Manual (1 989); *^DNA Cloning", Vol. I and II (0. N. Glover ed. 1 985); "Oligonucleotide 
Synthesis" (M. J. Gait ed. 1 984); "Nucleic Acid Hybridization" (B. D. Hames & S. J. 
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Higgins eds. 1984); "Transcription And Translation" (B. D. Hames & S. J. Higgins eds. 
1984); "Animal Cell Culture" (R. I. Freshney ed. 1986); "Immobilized Cells And 
Enzymes" (IRL Press, 1986); B. Perbal. "A Practical Guide To Molecular Cloning" 
(1984); the series. "Methods In Enzymology" (Academic Press. Inc.); "Gene Transfer 
Vectors For Mammalian Cells" (J. H. Miller arid M. P. Calbs eds. 1987. Cold Spring 
Hart)6r Laboratory); Meth Enzymol (1987) 154 and 155 (Wu and Grossman, and Wu, 
eds., respectively); Mayer & Walker, eds. (1987), "Immunochemieal Methods In Cell 
Arid iMpiecular Biology" (Ac?ademic Press, London); Seopfes, -Protein Purification: 
; Prihtlples Arid Practice", 2nd Ed (Springer-Vertag, N.Y.. 1987); and •^Handbook Of 
Eixperirn^ntai Irrimundlogy", volumes l-IV (Weir and Blaclov eds- iOSBj; 

C: Methods of screening cDNA libraries 

cCiNA librarieis containing genes capable of expressing! a prbtigiri involved Iri 
cholesterol absorption are prepared by standard techniques, such as de^^^^ in the 
above Mfe^ Both prokaryptlc and eukaifycitic hp^^^^^^ ai^e useful ter 

expressing desired coding sequences when a^prbpHate coritrdl isequence^ 
compatible with the designated host are used: Among prpkaiyotic hosts, E. coli is 
nidst frequently used. Expression control sequences fpr prpkaryotes ihclude 
promoters, optionally coritaining operator portions, and ribosorrie binding sites. 
Transfer vectors compatible with prokaryotic hosts are conirriorily derived from, for 
example, pBR322, a plasmid containing operbns confernhg amplb^^^^ 
resistance, and the various pUC vectors, vvhicK also Gontaih jSeqUOT^ 
aritibiptic resistance maricers. These plasmids are Gomrtiercialjy available. The 
rriiarkers may be used to obtain successful transfprrnants by seleetlpri. CbmmPnIy 
used prokaryotic control sequences include the p-ladarnase (periicilliriase) and 
lactose prortioter systems (Chang et al. Nature (1977) 198:1056). the tryptophan (trp) 
promoter system (Goeddel et al. Nue Adds Res (1980) 8:4057) and the lambda- 
derived Pl promoter and N gene ribosome binding site (Shirriatake et al. Nature 
(1981) 292:128) and the hybrid tac promoter (De BPer et al. Proc Nat Acad Sci USA 
(1983) 292:128) derived from sequences of the trp arid lac UV5 promoters. The 
foregoing systems are particulariy compatible with E. cPli; if desired, other prokaryotic 
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hosts such as strains of Bacillus or Pseudomonas may be used, with corresponding 
control sequences. 

Eukaryotic hosts include without limitation yeast and mammalian cells in 
culture systems. Yeast expreissipn hosts include Sacchafomyces, Klebsiella, Piciaf 
and the like. Saccharbmyces cgrevisiae dnd Saccharomyces carlsbergerisis and K. 
lactis are the most cprrimohly used yeast hosts; and are convenient fungiail hosts^ 
Yeast-compatible vectors cai^^^ 
transformants by confernhg prototmph/ t auxotrophic mutants or resistance tb heiyy 
metals on wild-type stiaifii^ may employ the 2|i oniiin:i^^^ 

replication (Broach et al, M^th ihiymbl (1983) 101 :307), the combination of CJEdslS 
and ARS1 or other rneari$^f^^^ such as sequences which vknti 

result in IncorpbratiDn o^^ hp^t cellgenorhe; C^^^ 

sequences for y^ast Vdc^rsi^ and include promoters ^r't^^^^ ■.■ V_:fi 

synthesis of glycdiytip enz^ a). J Adv Enzyme Reg (196^7:149; 

et al. Biochern (1#8)i l7:40iSO)ri(^^^^ the promoter for 3-phosphogiyciBfate ^ 
kinase (R. Mitzemah et ai^ 255:2073). Tenrtinators niay alsb b^ 

Included, such as ttipise deH>^d 1^ enpfase gene (Holland, J Bio! Cbeim (i^Sl) 
256:1385). Paiftjcularty useful^ are those which comprise the 

glyceraldehyde-B phosphate dehydrogenase (GAPDH) promoter or alcohpl 
dehydrogenase (ADW) regulatable promoter, terminators also derived from (3APDH; 
and if secretion is desired^a leader sequence derived from yeast alpha^faetor (see 
U.S. Pat. No. 4^87(),d08, ihqprlDdrateiGl by reference). 

In addition, the trahscriptiotial regulatory region and the transcriptional initistk>n 
region which are operably linked may be such that they are not naturally associated in 
the wild-type organism. These systems are described in detail In EPO 120;551, 
published October 3, 1984; EPd 116,201, p 

164,556, published Dec. 18, 1985, all of which are hereby iniOTrpdrated herein by 
reference in full. 

Mammalian cell lines available as hosts for expression are known in the aft 
and include many immortalized cell lines available from the American Type Culture 
Collection (ATCC), including HeLa cells, Chinese hamster bvary (CHO) cells, baby 
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hamster kidney (BHK) cells, and a number of other cell lines. Suitable promoters for 
mammalian cells are also known in the art and include vital promoters such as that 
from Simian Vims 40 (SV40) (Fiers et al. Nature (1978) 273:1 13), Rous sarcoma virus 
(RSV), adenovirus (ADV), and bovine papilloma virus (BPV). Mammalian cells may 
also require terminator sequences and poiy-A addition sequences. Enhancer 
sequences which increase expression may also be included, and sequences which 
promote amplification of the gene may also be desirable (for example methotrexate 
resistance genes). These sequences are known in the art. 

Vectors suitable for replicatioh in mamrnaiian ceils are known in the art, and 
maiy include vital feplicons, or sequences which insure integration of the appro 
sequences into the host genome. For examplb. another vector used to express 
foreign PNA is Vaccinia virus. In this case the heterblbgoiis DNA is; . inserted into the 
Vaccinia genome. Techniques for the ihseitidh of foreign DNA ihtb t vaccinia virus 
gehpme are known in the airt, and may utilize, for exaniple, homologous 
recombination. The heterologous DISIA is generajlyjnserted into a gene which is non- 
essentiai to the virus, for example, the thymidine kinase gene (tk)^ which also 
provides a selectable marker. Plasmid vectpirs that greatly facilitate the construction of 
recombinant viruses have been described (see, for example, Mackett et ai. J Virol 
(1984) 49:857; Chakrabarti et ai, Mol Cell Biol (1985) 5:3403; Moss^ in GENE 
TRANSFER VECTORS FOR MAMMALIaN CELLS (Miller and Caibs, eds.. Cold 
Spring Harbor Laboratory, N.Y., 1987), p. 10). Expression of the polypeptide then 
occurs in cells or animals which are infected with the live recombinant vaccinia virus. 

Transformation may be by any known method for infrpducing polynucleotides 
into a host cell, including, for exarnple packaging the polynucleotide in a virus and 
transducing a host cell with the virus, arid by direct uptake of the polynucleotide. The 
transformation procedure used depends upon the host to be transformed. Bacterial 
transformation by direct uptake generally employs treatment with calcium or rubidium 
chloride (Cohen, Proc Nat Acad Sci USA (1972) 69:21 10; T. M^Sniatis et at, -Molecular 
Cloning; A Laboratory Manuar (Cold Spring Harbor Press, Cold Spring Harbor, N.Y., 
1982). Yeast transformation by direct uptake may be canied out using the method of 
Hinneh et al, Proc Nat Acad Sci USA (1978) 75:1929. Mammailian transformations by 
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direct uptake may be conducted using the calcium phosphate precipitation method of 
Graham and Van der Eb, Virol (1 978) 52:546, or the various known modifications 
thereof. Other methods for introducing recombinant polynucleotides into cells, 
particularly into mammaliari cells, include dextran-mediated transfection, calcium 
phosphate mediated transfectioh, polybrene mediated transfection, protoplast fusion, 
electroporation, encapsulatiph of thq poiynucleotide(s) in iiposornes, and direct 
mtcroinjection of the pbiyrtuciedtides into nuclei. 

Vector cbnstruGtion employs techniques which are known in the art. Site- 
specific DNA cteiavage is perfdithed by treating with suitable restrictipri enzymes 
under conditions which generally are specified by the mahufacturer of these 
commercially aVailiaibiee^^ 1 ^g of piasiiiid of DNA sequence 

is deaved by 1 unit of enzyme irt about 20 pL buffer solution by jncubati^^^ for 1-2 hf 
at 37*C. After iricubatlw enzyme, protiBin is itempyed by 

phenol/chioroforhi extract and the DNA recovered by precipitation with ethahpl. 
The cleaved fr^grrieiits may be separated using polyacrylamide or agarose gel 
electrophoresis techniques, acipprding to the general procedure$ described ih Meth 
Enzymol (1980) 65:499-560. 

Sticky-^nded cleeviage^^^ may be blunt ended using E. coli DMA 

polymerase I (Klehow fragment) with the appropriate deoxynuclebtide triphosphates 
(dNTPs) present in the mixture. Treatment with S1 nuclease may also be used, 
resulting in the hydrolysis of any Single stranded DNA p 

Ligations are carried out under standard buffer and temperature cpnditipns 
using T4 DNA iigase and ATP; sticky end ligations require less ATP and less ligase 
than blunt end ligations. When vector fragments are used as part of a ligation mixture, 
the vector fragment is often treated wi^ bacterial alkaline phosphatase (BAP) or calf 
intestinal alkaline phosphatase to remove the 5'-phosphate, thus preventing religation 
of the vector. Alternatively, restriction enzyme digestion of unwanted fragments can 
be used to prevent ligation. Ligation mixtures are transformed into suitable cloning 
hosts, such as E. coli, and successful transformants selected using the mariners 
incorporated (e.g., antibiotic resistance), and screened for the correct cpnstructiPn. 



wo 00/63703 



PCT/USOO/09798 



13 

Synthetic oligonudeotides may be prepared using an automated 
oligonucleotide synthesizer as described by Warner, DNA (1984) 3:401. If desired, 
the synthetic strands may be labeled with by treatment with polynucleotide kinase 
in the presence of ^P-ATP under standard reaction conditions. 

5 For routine vector constructions, ligation mixtures are transformed into E. coli 

strain MB1 01 or other suitable hosts, and successful transfonnants selepted by 
antibiotic resistance or othier markers. Plasmids from the tr^nsfbrmants are then 
prepared according to the method of Clewell et al, Proc Nat Acad Sei USA (1969) 
62:1 !l 59. usually following; chloramphenicol amplification (Glewell, J Baeteriol (1972) 

10 110:667). The DNA is Isolated and analyzed, usually by restriction 

and/or sequendng^ ^equiBnGing may be perfonried by the dideb^^ mfetbod of Sanger 
et at Proc Nat Acad Sci USA (1977) 74:5463, as further described by Messing et at, 
\- , jfeAbldb :R0s (t of Maxartvet at; IVIet*^ 

65:499. Probierris with band compression, which ans sometimes pb^^^ in GQ-rich 

15 tegfens, w^^ 

: Biotechniques (1 98iS) 4:428. 

Preferably, the cDNA libraries used in this invention are defived^^^i^ 
mRNA of ceills or cell lines known to be involved in chioll^sterc)! abso^^^ In a 
preferred embodiment of this invention, the cDNA library is derived from t^ mRNA of 

20 an intestinal epithelial cell. The cDNA libraries are tiieri sereenfed by incubating^^c 
from the library with a fiudrescent cholesterol absprption lnhibitbr, and identifying: 
those cells that display the greatest aniount of fiuorescehce, using, for example, 
fluorescence aqtivated cell sorting (FACS). The cDNA expressed in that tell can th0n 
; : be idisritiiied using known techn^ 

•25., ■ 

D. Methods of Screening for Inhibitory Agents 

New cholesterol absorption Inhibitory agents are screened using nriethods of 
the invention. In general, a substrate is employed which mimics the protein's natural 
substrate, but which provides a quantifiable signal when bound. The signal is 
30 preferably detectable by colorimetric or fluoronietric means: however, other methods 
such as HPLC or silica gel chromatography, GC-MS, nuclear magnetic resonance, 
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and the like may also be useful. After optimum substrate and protein (or membrane or 
cell) concentrations are detenmined. a candidate inhibitory agent is added to the 
reaction mixture at a range of concentrations. The assay conditions ideally should 
resemble the conditions under which cholesterol absorption is to be inhibited in vivo, 
5 i.e.. under physiologic pH, temperature, ionic strength, etc. Suitable inhibitors will 
exhibit absorption inhibitibn at concientratiohs which do not raise toxic side effects in 
the subject. Inhibitors which compete for binding may require concentrations equal to 
or greater than the substrate concentration, while inhibitors capable of binding 
irreversibly to the chbles;terol binding site may be added In concentrations on the 
10 orderof the proteiii concentrati^^ 

This invention provide^ several methods fdr assaying, identifying or sqreeinirig 
Inhibitory agents fdr activity aga^ eholesterdi absorption, including cellular 
techniques, merribnaine tei^^ techniqueis using proteins that ate^^ 

cholesterol absprptibh, such as the one provided by the current invention, the 
^ M scavenger receptor type da?& J (SR-BI), SB-rBI was first descnbed bQr Actp^^ 
J. eioAC/iem. (19&4) 26?:P^ Screening for inhibitdry agents is 

accomplished as described below. 

In the cellular methpd; ceils c^^ 
absorption inhibitor are usetl. In a prefeited embodiment, the cells are involved in 
20 cholesterol absofptidn in a biological system. Hie cells are contacted with cahdidaile 
inhibitory agents in the presence of the fluorescent cholesterol absorption inhibitoi;; 
the inhibition of the fiuordsc^rice of said cells are measured. 

In the niembrahe rnlthpd; a membrane capable of absorbing eholesterdi Is used^ 
In a prefenred embodimjsht pf this Invention, the rtidrnbranes are firom the intestinal 
2$ brush bdrder. The mehfibranes are contacted with candidate inhibitory agents in the 
presence of the fludresqent cholesterol absorption inhibitor, and the relative presence 
or absence of fluorescent cholesterol absorption inhibitor absorption bound to the 
membrane is measured. A relative absence of fluorescent cholesterol absorpitloh 
inhibitor absorption indicates that said candidate inhibitory agent is an Inhibitdry agent 
30 which inhibits cholesterol absorption into the membrane. 
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In the protein method, a cell expressing the scavenger receptor type B. class I 
(SR-BI) is used. The cell is contacted with a labeled cholesterol absorption inhibitor 
and a candidate inhibitory agent under conditions wherein, but for the presence of 
said inhibitory agent, the labeled cholesterol absorptipri inhibitor binds to SR-BI, and 

S the relative presence or absence of labeled cholesterol absorptioii inhibitor absorption 
bound to SR^BI is detected. A relative absence of labeled cholesterol abso^^^^ 
inhibitor absorption indicates that the candidate ihhibitdry agent is an inhibitory agent 
which inhibits SR^BI-mediated cellular cholesterol absor(>tibri; 

the methods of assaying or selecting inhibitory agents of t^^ use 

10 labeled cbble^terblabsorptidh The inhibitds thef^^^ 

section A. above. The labelis used in the assays of iiwenHQ^^^^ pfimaty labels 
(where the label comprises an element which is detectedjd^^ 

immuhioilogieal labeling). Ari introduction to labels, labeling pr^^ and detection 

15 of labels is found in Pblak ahd Van Ndofden (1997) intr^ ; 

lilfimunocytdGhenriistry, second edition, iSpringer Veflag; N;Y^ Ha"9!and (1996) 
Handbook of Fluorescent Probes and Research ChenrticalSi a porhbined handbook 
and catailogufe Published by Molecular Probes, Inc.. Eugene, 0R. Prim^^ 
secondary labels eah include undetected elements as well as detecAed^e^ 

20 Useful primary and secondary labels In the present inverttipn; can include spectral 
labels, which include fluorescent labels such as fluorescent dy^^ (e.g.^ fluorescein 
and derivatives such as fluorescein isothiocyanate (FITC) and Oregon Gre^^ 
rhodamine and derivatives (e.g., Texas red, tetramethylrhddamine isothiocyanate 
(TRITG), etc.), digoxigenih, bidtin, phycoerythrin. AMCA, GyDyes^, and the like), 

25 radldlabels (e.g., ^H, ^^1. ^S, '*G, ^^P, ^P, etc.). enzymes (e.g., horseradish 

peroxidase, alkaline phosphatase etc.) spectral edidrimetric labels such as colloidal 
gold or colored glass or plastic (e.g. polystyrene, polypropylene, latex, etc,) beads. 
The label may be coupled directly or indirectly to the cholesterol absorption inhibitor 
aiccpfdihg to methods well known in the art. As indicated aboVe, a wide variety of 

30 liabels may be used, with the choice of label depending on sensitivity required, ease 
of conjugation with the compound, stability requirements, available instrumeritatidn. 



wo 00/63703 



PCT/USOO/09798 



16 

and disposal provisions, in general, a detector which monitors a protein/inhibitory 
agent interaction is adapted to the particular label which Is used. Typical detectors 
Include spectrophotonneters, phototubes and photodiodes, microscopes, scintillation 
counters* cameras^ film and the like^ as well as cdnibinations thereof. Examples of 
5 suitable detectors are widely avaiiabie from a variety of commercial sources known to 
persons of skill. 

Prefenred labels include those which utilize 1) chemilumiriescence (using 
horseradish peroxidase br alkiaiiihe phosphatase with substrates that produce photbhs 
as breakdown pFpduGt5) Witfi^k^^^ available^ e.g.. from Molecular Probes* 

iO Amersham, Bo0hrin^6^Manr^^^^ Life tebhndlbgies/GibcD BRL; 2) color 

production (using Nth Hb^ibFatlis^ or alkaline phosphatase with 

substrates that produce a ik)^^^^^^^ precipitate) (kits ayaiiabie from Life 
Technoiogies/Gibcd iRLi a (e^g., using 

Gy-5 (Amersharn)* flubr^ici^in^ and other fluorescent t£^$); 5) radioactivity. Other 

15 methods for labeUncj ai|i^^^^ be feadily apjpai^nt to one skilled in the art 

Fluoresceht iaii^is : 
requiring fewer precautiphs in haridling, and being amehdigible to high-throughput 
visualization techniques (optical analysis including digitizat|dn of the image for 
analysis in an integrated System cornpnsir)g a computer). Preferred labels are 

20 typically characterized i)y one or more of the following: high sensitivity, high stability, 
low background, low ehvironmental sensitivity and high specificity in labeling. 
Fluorescent nraieties, which are incorporated into the labels of the invention^ are 
generally are known, iriGluding Texas red, digoxigenin, bidtih, 1- and 2- 
aminonaphthalene, p,p'- diaminostilbenes, pyreneis, quaternary phenanthridine seft$, 

25 Q-aminoacridines, p,p-^iaminobenzophenone imines, anthracenes, oxacarboeyariine, 
merocyanine, 3-aminoequilenin, perylene, bisrbenzoxazole, bis-p-oxazolyl benzene, 
1 ,2-benzophenazin, retindl, bis-3-aminopyridinium salts, hellebrigenin, tetracycline, 
sterophenol, benzimidazdlylphenyiamine, 2-oxo-3-Ghromen. indole, xanthen^ 7- 
hydroxycoumarin, phenoxazine, eaiicylate, strophanthidin, porphyrins, . 

30 triarylmethanes, flavin and rtiahy others. Many fluorescent tags are commercially 
avaiiabie from the SIGMA chemical company (Saint Louis, Mo.), Molecular Probes, 
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R&D systems (Minneapolis, Minn.)» Pharmacia LKB Biotechnology (Piscataway, N J.). 
CLO^f^ECH Laboratories, Inc. (Palo Afto, Calif.). Chem Genes Corp.. Aldrich 
Chemical Company (Milwaukee. Wis.). Gien Research. Inc.. GtBCO BRL Life 
Techndtogies, Inc. (Garthersberg. Md.). Fluka ChenriicaBiochemika Analytika (Fluka 

S Chernie AG, Buchs, Switzerland), and Applied Biosystems (Foster City. Calif.), as well 
as many dthei^ cpmiffiercial source 

The labels are covalently bound to the novejlichdjiesterol inhibitors of the 
ihyehiidh by a tether group. The tether group can be any rhpiety capable of 
opy^lln^^^ inhibitors and to the labels. I^refprred grotij^s aim substituted 

10 orunsu^bstitut^^^^ alkenylene or alkynylene ori to iO^:c^ atdilis.. more 

preferably 116 4 Particulaily preferred grp^^ 
alkyiriyienps;; 

The qandtdlite.^ actual ihhibrtory ag^nt^ of Viisiif^ 
the fdttn of o0ani^^^^ particulariy conrippuhds vyr^ inhibit the absorption 

15 #(^p|^ SR-BI and other proteihsS. C^br inhibi^ry agehtis rnay bd 

prpt0|ns, p^^^ and antibody derivatives. Re^mbi 

systems rriay be to generate quantities of SR-^BI sufficient for production of 
riiphpcibnal antibodies (MAbs) specifio for SR-Bl. Suitable antibodies for chdiestemi 
absorption inhibition will bind to SR-Bl in a manner reducing or elinnihatin^ the 

20 chdiesteror binding activity, typically by obscuring the binding site; Suitable MAbs may 
b^ used to generate derivatives, such as Fab frajgments. chimeric; antibodies, altered 
antibodies, univalent antibodies, and single domain antibodies, using methods known 
In the art 



25 
30 



EXAMPLES 



EXAMPLE1 



A. PREPARATION OF 6-{6-HYDROXY-3-OX0^3H-XANTHEN-9-YL).N^(5-PROP- 
2-YNYLGARBAM0YL-PENtYL)-IS0PHTHALAMIC ACID (1 ): 
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Added propargyl amine (5|jL,-4mg, Tapmol) to 0.3mL DMF cx)ntaining 3-5 
5 drops 0.2M aqueous NaHGOa then added 6-(Flu6rescein-5-cart>oxam 

acid, suGcinimidyl ester (S^SFX; Molecular Probes. Inc.) (5 mg. S.SpmoI) tp the 
mixture. Stinred the bright orange solution for 3h at room temperature. Concentrgted 
in vacuo and chromatographed the residue over -5g of silica gel eluting with 
10%MeOH in dichlorornethane to give the desired temtinal alkyne (1) as a yellow : 
ID brown fluorescent oil. calcd rfii^ 527; fdundm/z P 527. 

B. PREPARATION OF 1.p^^n-RANS.(3R,4S)-1^ 

HYDROXY^3-QXO-3H-XANlMiN^9-YL^^ — 
OXOHEXYLlAMINQl^i -PF^PENY^ 
15 FLUOROPHENYL)PROPYLl-2^0XG^rAZEtiD 
GLUCORONIC ACID (IB): 
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To the jodophenylazetidinone glucuronide methyl ester IHA (disclosed In Patent 
Number 5756,470, May 26. 1998K 6.7mg, 9.47jjmol) in O.SmL DMF, was added the 
alkynis (1) (14;8rng, 28|iimol). Bubbled argon through the reaction mixture, then 

5 added palladium tetrakistriphenylphosphine (1 .4mg. 1 .2|jiiiol), coi>per(l) iodide 
(O.Bmg, 4.2)imo\), and triethylamine (8mL. 57Mmol). Stirred the reaction mixturie 
Dveniight under argon. Concentrated the reaction onto a prep TLC plate and eluted 
With 23% Met0M in dichldromethane. Collected the rnajor flcioreseeht band and 
purified fuithe.r% over aC^1 8 cdiumri^lutihg with 10-100% 

10 aicietdrijtrile iii water affording the desired fluorescent methyl ester an orange solid.. 

1%e:g|iiit*ironide rh^ 

cqmjpiaUMm^ stiiTihglbr 
: ih. Evappratipii tb dryhiess gaviB tiie desired flupresceht;|ii^0i|idihpna gluctirpriide, 
is : ^^^:ix^h0:S^ iSrMS: calGd mfz toT C^^00^0*^^=^ 1092.3; finitid ; 
.. ^nife=td92;3; • ■. 

EX^MPLE2 

20 A. PRIpAF^T JON OF 4.4-DIFLUORO-5,7-DIMrrHYL-4-B0RA-3a,4a^DIAiA-s-; 
INbACENEr3-N-PBOP-2-YNYL-PROPIONAMID 




To prbpargyl amine (8pL, -6.4mg, -117]jmol) in O.SmL DMF and 1 drop of 
25 0.1 M NaHCOS, Was added 4.4-difluoro-5.7-dimethyM-bQra-3ia.4a-diazaTS-indaeehe- 
3-propioniG acid, succinimide ester (BODIPY FL. SE; Molecular Plxjbes, In.) (lOrr^i 
25.7pmol) in 0. 1 mL DMF. Stin^d the reaction at room temperature fpr 12h. 
Cpncentrated tiie mixture in vacuo and chromatographed the residue over~5g siiiica 



wo 00/63703 



PCTAJSOO/09798 



20 



